Abstract: Consideration of climate change in Environmental Impact Assessment (EIA) is a rather 12 novel topic, which became partly mandatory through the revised EU Directive on EIA. Through a 
82
Section Two describes the mixed-methods research design, including the primary and secondary 83 data sources for the study along with the analytic approach employed. Both scenario impact factors
84
and narratives are presented as findings of the transdisciplinary process in Section Three.
85
Implications for the consideration of climate change in EIA and likely limitations are discussed in
86
Section Four. The final outlook and conclusion are presented in Section Five. 
98
In this actor-based, multi-level approach (see Figure 1 ) examined both the awareness as well as the 99 procedural and thematic entry points for the consideration of climate change impacts and 100 adaptation. The aim was to identify present and potential future entry points related to climate 101 change as well as to illustrate the relevance of considering them in EIA of large-scale infrastructure
102
projects.
103
First, thematic entry points for the consideration of CCA were identified through comprehensive
104
analysis of recent EIA and project planning documents from Austrian and German EIA practice.
105
Between 
127
many of the interviews, the total number of interviewees was 34.
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Wherever possible, the interviews were conducted in person, or by telephone if necessary. All 133 interviews were transcribed, documented, and submitted to the interviewees for verification. Upon 134 receipt of any eventual corrections, the interviews were coded, combined by similarity, and 135 evaluated according to analytic categories that were developed using a grounded theory approach.
136
A combination of literature review and expert interview results led to the identification of three key 137 impact factors detailed in the following sub-section.
138

Key impact factors
139
In developing the narrative and analytic framework for the backcasting scenarios, three key impact 140 factors and their interrelationships that influence the consideration of climate change in EIA were
141
identified through a literature review evaluating the current state-of-the-art and expert interviews.
142
Overall key impact factors (see Table 1 
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Based on this introductory phase, the moderator introduced the backcasting approach, which is 183 summarized in the following key points:
184
In 2037, the changes in these meteorological phenomena have already become reality. 
226
(www.ketso.com) to structure the information.
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In the light of the above, scenario narratives were elaborated by the research team based on the 228 discussion with key actor groups during the first workshop. In a second step, priority aspects for the 229 implementation of CCA in EIA were identified and evaluated by the actors.
230
At the second workshop in November 2017, concrete timely actions and barriers as well as examples
231
of tools for achieving the desired consideration of climate change were evaluated and discussed.
232
Questions as input for the discussion were: 
237
Further, the applicability of data (e.g. impact models, maps, and decision support systems) with 238 relevance to the environmental issues was discussed thoroughly, based on concrete examples.
239
During this process, the overview of existing data evolved from the aforementioned initial analysis 
256
The acting knowledge brokers in this process were the Environment Agency Austria, the Ministry of 257 the Environment as well as universities specialised in planning and impact assessment as well as
258
CCA research (such as BOKU Vienna). Additionally, some of the actors involved in EIA could also 259 be considered as knowledge brokers in the process (see [19] ), such as EIA consultants in planning
260
offices as well as the specific environmental authorities involved in the process of scoping and
261
issuing environmental statements, which communicate the relevance of topics to be considered in
262
EIA to the project developer. 
265
The interviews showed several differences between the groups of actors. 277 Table 2 . Summary of the analysis of expert interviews.
278
Key impact factors Summary of core content
Framing conditions
Regulations and standards (procedural consideration)
• Lack of legal specification by authorities; and • Support of superior levels (e.g. regional and sectoral plans) highly important to address general impacts and identify alternatives.
Data and information
Information on Climate change
• Availability of impact models relevant for direct application in EIA is limited;
• Lack of knowledge on available data (in particular EIA consultants); and
• The importance of integrating uncertainties and risks in the context of future projections must be emphasized.
Information on Climate Proofing
• Partial integration of climate proofing (project developers themselves); and
• Natural hazards management could be a key factor to establish CC adaptation in EIA.
Environment/environmental issues
• Natural hazards related topics; status quo is considered as enough in most cases;
• Relevance for CC impacts on flora/fauna/biodiversity not yet recognized in practice; and
• Rarely consideration of climate change when developing mitigation measures to minimize/compensate environmental impacts.
Capacities of relevant actors Role
• Differences between the groups in providing data/standards and thematic consideration (climate proofing and/or environmental changes)
Know-how • Partly lack of awareness for climate change-related aspects; and
• Need for capacity building to consider specific environmental impacts due to climate change.
• Confusion of adaptation with climate mitigation happens frequently. 346 Table 3 . Comparison of differences between the three narratives for each impact factor. and expressed the need to partially integrate new aspects. Since consultants not obliged to apply a 377 medium to long-term perspective (not even in the zero variant so far) and they lack substantial 378 information on spatially referenced impacts for the environmental issues at regional/local level, they 379 are hesitant in introducing these topics into the complex EIA one-stop-shop commissioning process.
380
As a primary solution to consider CCA over the medium to long-term, integration of these topics in
381
adaptive monitoring with options to revise mitigation targets and measures were frequently 382
proposed. Priority actions of all actors in approaching climate are summarized in Table 4 below. 
384
386
The findings clearly demonstrate that the awareness to consider potential for long-term CCA,
387
bearing in mind the long lifespan of most projects subject to EIA, is still in its infancy and faces many 388 challenges.
389
EIA is based on standards and conventions in Austria (due to the one-stop-shop principle), which 
394
Nevertheless, the scenario analysis applied with a backcasting approach provided the opportunity 395 to look beyond these limits related to legal compliance and partly lack of data identified by previous 
417
Looking at the three scenario narratives, the likely development of supportive guidance which
418
allows a "Detailed precautionary consideration of climate change", as outlined in the "optimum 419 narrative", is highly dependent on spatially referenced information and an interdisciplinary 420 overview of data resources to be integrated into the impact assessment process.
421
As an outcome of SPECIFIC an online toolkit (uvpklimafit.boku.ac.at) was developed which 
429
Through the ranking of priority actions in order to achieve the optimum narrative outlined at the 430 beginning of the backcasting approach essential steps (and related "actions") became visible for the
431
EIA actors. These considerations were again helpful for the creation of the online "Directory" for
432
"climate fit EIA and project planning". Some of these actions might be specific to the Austrian 433 system of a one-stop-shop principle commissioning process but others are relevant internationally 434 such as adaptive monitoring approaches [49] including more flexible and dynamic measures.
435
The scenario analysis together with the expert interviews confirmed also certain limitations to the 
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